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,54) STRUCTURE OF POWER SUPFU^Bs BAR 

U) 5-325644 (A) (43) 10.12.1993 (tITJP 

21) Appl. No. 4*125154 (22) 18.5.1992 
71) FUJITSU LTD (72) HIROAKI NOBE 
j 51 ) Int. CP. H01B5/00,H05K7/20 

PURPOSE: To increase the n. unting efficiency by drilling a through-hole in 
the lengthwise direction at the central part of a conductive block, and using 
it as a cooling water passage for a water-cooling module. 

CONSTITUTION: A power supply bus bar A is formed by laminating two pieces 
of conductive blocks 2, 2 corresponding to the ground and the power supply 
through an insulator 1. A through-hole 3 is drilled in the lengthwise direction 
in the central part of each block 2 and at the same time a hose clamp member 
10 is fixed in a proper position. Also, a water-cooling module 4 for cooling 
a heater element mounted on the surface thereof is installed in a printed board 
8, and a cooling element of a bellows and the like is arranged therein. Also 
an inlet 4a for cooling water and an exhaust port 4b are provided and connected 
to the hollow pipe 10b of the hose clamp member 10 fixed on each block 2 
through a hose 13, so that since a water-cooling passage can be constituted 
by using the hole 3, it is unnecessary to separately arrange a water passage 
constructing member and therefore a mounting space can be reduced. 
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(54) TRANSPARENT CONDUCTING FILM 
(11) 5-325645 (A) (43) 10.12.1993 (19) JP 

(21) AppL No. 4-85775 (22) 7.4.1992 
(71) OJI KAKO K.K. (72) YUMI SATO(l) 

(51) Int. CP. H01B5/14,B32B7/02,B32B9/04,B32B15/08,B32B27/08,C08J7/04,H05B33/28 

PURPOSE: To improve the adhesion between an electroluminescence element 
and a luminescence body layer and prevent the blackening of the luminescence 
body layer. 

CONSTITUTION: A metal and/or metal oxide transparent thin film is formed 
as a conducting layer by the ion plating method on at least one face of a trans- 
parent polymer film serving as a base material. A high-dielectric constant poly- 
mer resin layer containing the fine powder of metal palladium, palladium alloy 
or palladium compound is provided on its surface. 



(54) TRANSPARENT CONDUCTING SUBSTRATE AND ITS MANUFACTURE 
(11) 5-325646 (A) (43) 10.12.1993 (19) JP 

(21) Appl. No. 5-32253 (22) 22.2.1993 (33) JP (31) 92p.41275 (32) 27.2.1992 
(71) SUMITOMO METAL MINING CO LTD(l) (72) MASAYA YUKINOBU(2) 
(51) Int. CP. H01B5/14,C04B41/87,G02Fl/1343,H01B5/00,H0lBl3/00,H05B33/28 

PURPOSE: To manufacture a transparent conducting substrate having low surface 
resistance and excellent in optical characteristics. 
\ CONSTITUTION: A transparent conducting substrate is constituted of a substrate 
member transmitting visible light, a transparent overcoat layer formed on the 
substrate member, and a transparent conducting film formed on the overcoat 
layer and containing conducting ultra-fine grains. Transparent conducting ink 
is printed or coated and hardened on a base material to form an overcoat 
layer, it is stuck to the substrate member with an adhesive, then the base mate- 
rial is peeled off to manufacture the transparent conducting substrate. 



1.2: substrate member, 3: adhesive layer. 4: overcoat layer 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent conductivity substrate which has the substrate member which penetrates a visible ray, the transparent overcoat layer 
formed on this basis Itabe material, and a transparent electric conduction film containing the conductive ultrafine particle formed on this 
overcoat layer. 

[Claim 2] It is the transparent conductivity substrate according to claim 1 whose specific resistance of a transparent electric conduction film the 
particle size of a conductive ultrafine particle is an indium-stannic-acid ghost 0.1 micrometers or less, and is 0.05 or less ohm-cm. 
[Claim 3] Surface electrical resistance is a transparent conductivity substrate according to claim 1 whose light transmittances of a transparent 
electric conduction film the particle size of a conductive ultrafine particle is an indium-stannic-acid ghost 0.1 micrometers or less, and are 
below 200ohms / ** at 70% or more. 

[Claim 4] After forming a transparent electric conduction film, or irradiating ultraviolet rays after dryness at this, or calcinating this and 
forming a transparent electric conduction film by printing or applying and drying transparent electric conduction ink on a base material, An 
overcoat layer is made to form by applying overcoat liquid on this transparent electric conduction film. Next, the backward above-mentioned 
overcoat layer and/or adhesives which stuck the above-mentioned base material and this substrate member in the state where the substrate 
member which penetrates a visible ray for the above-mentioned overcoat layer was made to meet with the above-mentioned overcoat liquid or 
adhesives are made to harden, exfoliating the hardening backward above-mentioned base material ~ the above-mentioned substrate » a 
member - the manufacture method of the transparent conductivity substrate which imprinted the above-mentioned overcoat layer and the 
transparent electric conduction film upwards 

[Claim 5] After forming a primary coating layer on a base material, on this primary coating layer, print or apply and transparent electric 
conduction ink is dried. Then, an overcoat layer is made to form by applying overcoat liquid on this transparent electric conduction film, after 
forming a transparent electric conduction film by calcinating. Next, after sticking the above-mentioned base material and this substrate member 
in the state where the substrate member to which a visible ray penetrates the above-mentioned overcoat layer with the above-mentioned 
overcoat liquid or adhesives was made to meet, making the above-mentioned overcoat layer and/or adhesives harden, and exfoliating the 
above-mentioned base material after hardening -- the above-mentioned substrate — a member ~ the manufacture method of the transparent 
conductivity substrate which imprinted the above-mentioned overcoat layer and the transparent electric conduction film upwards 
[Claim 6] The manufacture method of the transparent conductivity substrate according to claim 5 which a primary coating layer applies 
transparent electric conduction ink, or heat-treats in inert gas atmosphere after an application, and is formed in the thickness of 0.5 micrometers 
or less. 

[Claim 7] The manufacture method of the transparent conductivity substrate according to claim 5 which applies the application liquid with 
which a primary coating layer consists of a resin and a solvent, or heat-treats in inert gas atmosphere after the application of this application 
liquid, and is formed in the thickness of 0.2 micrometers or less. 

[Claim 8] The manufacture method given in a claim 4 or any of 7 they are. [ using plastic film, a plastics roll, a glass plate, a ceramic board, a 
metal plate, or a metal roll as a base material ] 

[Claim 9] The manufacture method given in a claim 4 or any of 7 they are. [ using the film or glass of polyester or a polyether ape phon as a 
substrate member ] 

[Claim 10] The manufacture method given in the claim 4 or any of 7 they are. [ which a solvent is distributed and uses oxide system superfines 
as transparent electric conduction ink ] 

[Claim 1 1] The manufacture method given in the claim 4 or any of 7 they are. [ which a solvent is distributed and uses oxide system superfines, 
thermoplastics, thermosetting resin, or an ultraviolet-rays hardenability resin as transparent electric conduction ink ] 
[Claim 12] The manufacture method according to claim 10 or 1 1 by which the superfines of an indium-stannic-acid ghost or a tin-antimony 
oxide are used as oxide system superfines. 

[Claim 13] The manufacture method given in a claim 4 or any of 7 they are. [ using an ultraviolet-rays hardenability resin or thermosetting 
resin as overcoat liquid and adhesives ] 

[Claim 14] The manufacture method given in the claim 4 or any of 7 they are. [ baking was made to be performed to 300 degrees C - 800 
degrees C and a degree at 300 degrees C - 800 degrees C among inert gas atmosphere among the atmosphere first ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the transparent conductivity substrate used as a transparent electrode in a touch panel, liquid 

crystal equipment, or an electro luminescent display device etc., and its manufacture method. 

[0002] 

[Description of the Prior Art] Generally, although a transparent electric conduction film forms oxides, such as an indium-stannic-acid ghost 
(ITO) and a tin-antimony oxide (A TO), on glass or plastic film by the sputtering technique or CVD and is obtained, it is not suitable for it being 
being difficult for these methods to need expensive equipment and for productivity to obtain cheaply a low sake, and obtaining the film of a 
large area. 

[0003] Then, in order to solve these problems conventionally, the method of making a base material print and harden the transparent electric 

conduction ink containing conductive superfines, and forming a transparent electric conduction circuit has been used. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, this transparent electric conduction ink makes conductive superfines a filler, and uses 
resins, such as thermoplastics, thermosetting resin, or an ultraviolet-rays hardenability resin, as a binder, in addition contains additives, such as 
a solvent and a little dispersant. And if a postcure (dryness hardening, heat curing, ultraviolet-rays hardening) is carried out, it will be fixed in 
the state which printed this transparent electric conduction ink on glass or plastic film where it contacted mutually with the resin as a binder, 
and the conductive superfines as a filler will serve as a conductive paint film. Therefore, if there are too many amounts of the resin used as a 
binder, in order for a resin to intervene between filler particles and to block contact of a particle comrade, the surface electrical resistance of a 
paint film increases. On the other hand, if there are few amounts of a resin, although contact of a filler particle will be good and the surface 
electrical resistance of a paint film will fall, an opening arises between particles, this opening serves as a scattering factor of light, the 
permeability of the light which is the optical property of a paint film falls, and film intensity and the adhesion force decline at the same time the 
haze value (cloudy degree) of a paint film increases. Therefore, although the optimum value existed in the amount of resins used as a binder, 
when thinking resistance as important for example, the haze value of a paint film increased, and it became an inadequate film optically, and it 
was impossible to have satisfied the surface electrical resistance of a paint film and the both sides of an optical property to both the 
conventional print processes. 

[0005] Moreover, although how to form a transparent electric conduction film by calcinating at the elevated temperature of 500 degrees C or 
more is also learned after applying the ink containing an ITO ultrafine particle to substrates, such as glass Although membranous surface 
electrical resistance falls remarkably by this method compared with the above-mentioned print processes performed in ordinary temperature in 
order that an ITO ultrafine particle comrade may sinter gently at an elevated temperature In order that plastic film, such as polyester, could not 
be used as a substrate member and an opening might remain between ITO ultrafine particles, about the optical property of a transparent electric 
conduction film, there was a problem like print processes. 

[0006] this invention is made in view of such a trouble that a Prior art has, and it is going to offer the transparent conductivity substrate which 
surface electrical resistance is low in considering as the purpose, and was excellent in the optical property, and its manufacture method at the 
time 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the transparent conductivity substrate by this invention is 
equipped with the substrate member which penetrates a visible ray, the transparent overcoat layer formed on basis Itabe material, and the 
transparent electric conduction film containing the conductive ultrafine particle formed on this overcoat layer. A conductive particle is 
desirable, particle size is an indium-stannic-acid ghost 0. 1 micrometers or less, and the specific resistance of a transparent electric conduction 
film is 0.05 or less ohm-cm, or surface electrical resistance of a light transmittance is below 200ohms / ** at 70% or more. 
[0008] According to this invention, moreover, this transparent conductivity substrate After forming a transparent electric conduction film, or 
irradiating ultraviolet rays after dryness at this, or calcinating this and forming a transparent electric conduction film by printing or applying 
and drying transparent electric conduction ink on a base material, An overcoat layer is made to form by applying overcoat liquid on this electric 
conduction film. Next, the backward above-mentioned overcoat layer and/or adhesives which stuck the above-mentioned base material and the 
substrate member in the state where the substrate member which penetrates a visible ray for the above-mentioned overcoat layer was made to 
meet with the above-mentioned overcoat liquid or adhesives are made to harden. By exfoliating the hardening backward above-mentioned base 
material, the above-mentioned overcoat layer and a transparent electric conduction film are made to imprint on basis Itabe material, and it is 
manufactured. 

[0009] According to this invention, furthermore, this transparent conductivity substrate In 0.2 micrometers or less in thickness which consists 
of the resin heat-treated in a resin or inert gas on a base material Or after forming a primary coating layer with a thickness [ containing 
conductive oxide superfines ] of 0.5 micrometers or less, After printing or applying and drying transparent electric conduction ink on this 
primary coating layer, After forming a transparent electric conduction film by calcinating, an overcoat layer is made to form by applying 
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overcoat liquid on this transparent electric conduction film. Next, after sticking a base material and a substrate member in the state where the 
substrate member to which a visible ray penetrates the above-mentioned overcoat layer with these overcoat liquid or adhesives was made to 
meet, An overcoat layer and/or adhesives are made to harden, and after hardening, by exfoliating the above-mentioned base material, the 
above-mentioned overcoat layer and a transparent electric conduction film are made to imprint on basis Itabe material, and it is manufactured. 
[0010] According to this invention, plastic film, a plastics roll, a rubber film, a rubber covered roll, a ceramic board, a metal plate, or a metal 
roll is used as a base material. Plastic film, such as polyester or a polyether ape phon, glass, etc. are used as a substrate member. Make a solvent 
distribute the superfines of oxide systems, such as an indium-stannic-acid ghost or a tin-antimony oxide, as transparent electric conduction ink, 
or add thermoplastics, thermosetting resin, or an ultraviolet-rays hardenability resin to this further, distribute it, and it is used. An ultraviolet- 
rays hardenability resin or thermosetting resin is used as overcoat liquid or adhesives, and, next, baking is performed by 300-800 degrees C 
among inert gas at 300-800 degrees C among point ******. 
[0011] 

[Function] The smoothness of the field of a base material turns into smoothness of the front face of the transparent electric conduction film 
obtained by this invention. Therefore, heat-resistant plastics, such as the glass and the ceramic which have a field desirable and smooth to a 
base material, and a polyimide, a metal, etc. are used, the conventional print processes -- printing -- 2-5-micrometer thickness -- with, although 
the irregularity of 2-5 micrometers arises between a printing portion and a base material since it is carried out, by this invention method, the 
above-mentioned irregularity can be held down to 0.2 micrometers or less by using a smooth base material A flat surface or a curved surface is 
sufficient as the configuration of a base material, for example, the shape of the shape of a film, a tabular, and a roll etc. is used. 
[0012] Screen printing, gravure, etc. are used for printing of the transparent electric conduction ink to a base-material and primary coating layer 
top, and the wire bar coating method, the doctor blade coating method, the roll coating method, etc. are used for the application of the 
transparent electric conduction ink to a base-material top. 

[00 1 3] Transparent electric conduction ink consists of conductive superfines, such as ITO with a particle size [ as a filler ] of 0. 1 micrometers 
or less, the thermoplastics as a binder, thermosetting resin and ultraviolet-rays hardening resin, a solvent, and additives, such as a dispersant, 
and after printing or an application is hardened by dryness, heat, or ultraviolet rays. In transparent electric conduction ink, in order to make 
surface electrical resistance small, a filler is put in so much. For this reason, it tends to become porous, therefore the opening in an electric 
conduction film serves as a scattering source of light, and the electric conduction film printed or applied degrades a membranous optical 
property. 

[0014] For example, when using ITO superfines as a filler, the solvent which dissolved resins, such as an acrylic, for viscosity regulation of 
ITO superfines of a solvent or ink is distributed, and it considers as transparent electric conduction ink. After printing or applying and drying 
this electric conduction ink on a base material, it heats at about 400 degrees C in the atmosphere, and oxidization combustion of the resin and 
the solvent which is carrying out little remains in ink is carried out. Furthermore, this is heated at 400 degrees C - 500 degrees C among inert 
gas atmosphere, an oxygen deficiency is introduced into ITO at the same time it advances sintering between ITO particles, and membranous 
low resistance-ization is performed. Although the film property of a transparent electric conduction film is decided by thickness of an ITO film, 
by 400-degree C baking, the film of the resistance about about lOOohms / ** is obtained by about 1 -micrometer thickness, for example. Thus, 
although the ITO transparent electric conduction film of low resistance can be formed, for example on a polyimide film, the polyimide is 
brown, and since an opening exists and the formed ITO film also scatters light between particles, there is a problem also in a membranous 
optical property and it cannot be used as a transparent electric conduction film with this. 

[0015] The ink which forms a primary coating layer is the liquid which dissolved thermoplastics, such as liquid which consists of conductive 
oxide superfines, such as ITO with a particle size [ as a filler ] of 0. 1 micrometers or less, thermoplastics, such as acrylic resin as a binder, and 
additives, such as a solvent and a dispersant, or acrylic resin, in the solvent etc. The same composition as the ink which forms a primary coating 
layer is sufficient as transparent electric conduction ink, and it may be ink which consists of the conductive superfines which do not use the 
resin as a binder, a solvent, a dispersant, etc. 

[0016] When it is going to create a transparent electric conduction film according to the manufacturing process of this invention, without 
forming a primary coating layer, the reason for forming a primary coating layer on a base material is the last imprint process, and is because an 
imprint is not performed well. By hot baking exceeding 500 degrees C, sintering progresses between a base material and the oxide particle in a 
transparent electric conduction film, and the cause is guessed since the adhesion force of the interface of a base material and a transparent 
electric conduction film becomes strong. Then, if a primary coating layer is prepared, the adhesion force of the interface of a base material and 
a transparent electric conduction film can be weakened. 

[0017] In the ink which forms a primary coating layer, if there are few resins in ink (i.e., if there are many conductive oxide superfines), a base 
material and a primary coating layer will stick strongly. Therefore, it is required by using the rate of the resin in ink as many eyes to reduce the 
density of the oxide particle in the interface of a base material and a primary coating layer. Since oxidization removal is finally carried out, 
even if there are many resins in a primary coating layer somewhat, they do not affect resistance. On the other hand, since the oxide particle is 
got blocked in **, a primary coating layer is not optically good. Therefore, the thickness of a primary coating layer has desirable 0.5 
micrometers or less. 

[0018] Moreover, with the application liquid which forms a primary coating layer, the formed primary coating layer needs to set thickness to 
0.2 micrometers or less in order to disappear completely finally. If the thickness exceeds 0.2 micrometers, a transparent electric conduction film 
will not be stuck to a base material, but will exfoliate altogether. 

[0019] Moreover, in order to print or apply a transparent electric conduction film to up to a primary coating layer, the resin of a primary coating 
layer carbonizes a resin with heat treatment under inert gas atmosphere to the solvent of the transparent electric conduction ink for transparent 
electric conduction films, using what is not dissolved, and needs to give solvent resistance. As mentioned above, although the ink which forms 
a primary coating layer puts a resin into many eyes, in order to make surface electrical resistance small in the transparent electric conduction 
ink for transparent electric conduction films to it, it puts in a filler so much. For this reason, it tends to become porous, the opening in an 
electric conduction film serves as a scattering factor of light, and the transparent electric conduction film formed of printing or the application 
degrades the optical property of a transparent electric conduction film. 

[0020] For example, when using ITO superfines as a filler, the solvent which dissolved resins, such as an acrylic, is made to distribute ITO 
http://vvvvAv4apdljpo.gojp/cgi-bin/tran_web_cgi_ejj 9/26/02 



Page 3 of 10 



superfines, after printing or applying on a base material, it is made to dry, and thickness uses as a primary coating layer 0.5 micrometers or less 
what was used as the ink which forms a primary coating layer. If it is the case where an acrylic resin is used, after for a low reason solvent 
resistance calcinates this primary coating layer at 400 degrees C among nitrogen atmosphere, carbonizes a resin and gives solvent resistance, on 
it, it will print or apply and it will dry the transparent electric conduction ink for transparent electric conduction films. It heats at 300 degrees C 
or more in the atmosphere after that, and oxidization combustion of the resin and the solvent which is carrying out little remains in a primary 
coating layer and a transparent electric conduction film is carried out. Furthermore, this is heated above 300 degrees C among inert gas 
atmosphere, an oxygen deficiency is introduced into ITO at the same time it advances sintering between ITO particles, and membranous low 
resistance-ization is performed. Although the film property of a transparent electric conduction film is decided by thickness of burning 
temperature and an ITO film, by 550-degree C baking, the film of the resistance about about 50ohms / ** is obtained by about 2-micrometer 
thickness, for example. Thus, although the ITO transparent electric conduction film of low resistance can be formed on glass or a polyimide 
film for example, since an opening still exists in the formed ITO film between particles and light is scattered, there is a problem also in a 
membranous optical property and it cannot use as a transparent electric conduction film with this. 

[0021] Then, if an overcoat is carried out from on the with the overcoat liquid which consists of a resin and a solvent after printing applying 
transparent electric conduction ink on a base material, or using the above-mentioned ink and transparent electric conduction ink, forming a 
primary coating layer and a transparent electric conduction film on a base material and calcinating, the opening in a film will be buried by the 
resin in overcoat liquid, dispersion of light will be prevented, and a membranous optical property will be improved remarkably. For example, 
the permeability of light increases with this overcoat from 80% to [ from 78% - about 81% ] about 83%, and, as for a haze value, 5% - 10% of 
thing falls from 5% to about 2%. Although thermosetting resin or ultraviolet-rays hardening resin is used for overcoat liquid, it is desirable to 
mix a solvent with a resin and to reduce the viscosity of overcoat liquid so that a film may be permeated well and the opening in a film may be 
buried. 

[0022] Thus, conversely, although the optical property of a transparent electric conduction film has improved remarkably with the overcoat, 
since the surface electrical resistance fell victim, it solved the problem with the replica method described below. When using thermoplastics as 
a resin for binders, after sticking the transparent electric conduction film by which was printed or applied and the overcoat was carried out on 
the base material with a substrate member with overcoat liquid and/or adhesives, an overcoat layer and an adhesives layer are stiffened. A 
substrate member uses for adhesives plastics, glass, etc. which penetrate a visible ray, such as polyester (PET) and a polyether ape phon (PES), 
using thermosetting resin or an ultraviolet-rays hardenability resin. Since there is no dissolution of the binder resin by the solvent of overcoat 
liquid when thermosetting resin and an ultraviolet-rays hardenability resin are used as a resin used as a binder of transparent electric conduction 
ink, the application of an adhesives layer is omissible by thickening an overcoat layer. 

[0023] Lamination of a base material and a substrate member is performed imposing the linear pressure force of about 1-3 kg f/cm by the steel 
roll or the rubber covered roll, after applying adhesives or overcoat liquid on the overcoat layer of a base material, or basis Itabe material. 
Although heating performs hardening of the adhesives layer after sticking a base material and a substrate member, and an overcoat layer when 
thermosetting resin is used, when ultraviolet-rays hardening resin is used, in order to perform UV irradiation from a base-material or basis Itabe 
material side, either a base material or basis Itabe material must be the thing of the quality of the material which penetrates ultraviolet rays. 
Although the above is the case where an overcoat layer and adhesives are stiffened together, of course, these can also be stiffened separately. 
That is, it is the method of stiffening lamination and its adhesives using the back adhesives which stiffened the overcoat layer. Thus, if a base 
material is exfoliated after carrying out lamination hardening of a base material and the substrate member, a transparent electric conduction 
film will be imprinted on basis Itabe material. If the base material has stuck to the overcoat layer which exists in the middle more powerfully 
than a substrate member at this time, since a part or all of an overcoat layer will remain on a base material and an imprint will not be 
completely performed in the case of base-material ablation, it is desirable to perform corona discharge processing, priming, short wavelength 
UV irradiation processing, etc., when a substrate member is plastics, and to perform improvement processing in the adhesion force with a 
substrate member and an overcoat layer. When using glass as a substrate member, it is desirable to perform improvement processing in the 
adhesion force of silicon distributor-shaft-coupling processing etc. similarly. Instead of performing improvement processing in the adhesion 
force with a substrate member and an overcoat layer, adhesives which a substrate member and an overcoat layer paste up powerfully can also 
be used. For example, when using an ultraviolet-rays hardenability resin for adhesives, using glass as a substrate member, the adhesion force 
with glass can be raised by carrying out little addition of the monomer of a silicone system in adhesives. 

[0024] Since the optical property is remarkably improved with an overcoat and the electric conduction side of a conductive ultrafine particle 

appears in a front face by imprint, the transparent electric conduction film imprinted by the substrate member does not change membranous 

surface electrical resistance imprint before, either. In this way, the transparent electric conduction film with which are satisfied of the both sides 

of an optical property and a resistive characteristic is obtained. 

[0025] 

[Example] 

Transparent electric conduction ink (product X-101 made from northeast-ized **) were using ITO superfines with a particle size of 0.03 
micrometers as example 1 filler, and using thermoplastics as a binder was printed so that it might become 3 micrometers in thickness with 
screen printing on the PET film (100 micrometers in a lumiler [ by Toray Industries, Inc. ] T type, thickness) as a base material, and it dried. 
Next, the overcoat of this transparent electric conduction film top was carried out with the wire bar of 0.3mm of wire sizes with the overcoat 
liquid 1 (refer to Table 1) using the ultraviolet-rays hardenability resin, and it dried for 10 minutes at 50 degrees C for 5 minutes with the room 
temperature, respectively. The base material in which the transparent electric conduction film and the overcoat layer were formed in this way 
was stuck with another PET film (7 100 micrometers in thickness [ A priming article, Dacron HP/ by Teijin, Ltd. /- ]) as a substrate member, 
and the adhesives 1 (refer to Table 1) of ultraviolet-rays hardenability. Lamination applied adhesives 1 so that it might be set to 50 micrometers 
by wet thickness by the doctor blade coat method on basis Itabe material, and after drying for 10 minutes at 50 degrees C for 5 minutes with a 
room temperature, respectively, it performed them, applying [ piled this up with the base material so that an adhesives layer and an overcoat 
layer might interview, and ] the linear pressure of 2 kg f/cm with a steel roll. After inserting the base material and substrate member which 
were stuck with the quartz board (2mm in thickness), and the aluminum board (3mm in thickness), ultraviolet-rays hardening was performed by 
the metal halide lamp from the quartz board upper part, hardening conditions -- for [ setting-time ] 10 seconds and ultraviolet-rays illuminance 
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150 mw/cm2 it was . By exfoliating the base material after hardening, the transparent electric conduction film and the overcoat layer were 
imprinted on basis Itabe material. As a black light, METARUHA land lamp M01-L212, irradiation machine (cold mirror type) UE01 1-201C, 
power unit UB01.51-3 A/BM-E2, and the heat ray cut-off filter made from Eye Graphic were used. 

[0026] A light transmission, a haze value, and surface electrical resistance were measured, respectively about the transparent electric 
conduction substrate obtained by the imprint and the transparent electric conduction film which has not carried out the overcoat only of having 
printed transparent electric conduction ink on the base material as comparison, and having only carried out dryness hardening. The result is 
shown in Table 2. Moreover, when the surface roughness of the above-mentioned transparent electric conduction substrate was measured, 
surface irregularity was 0.2 micrometers or less. In addition, it faced performing these measurement and surface electrical resistance was 
measured [ together with the PET film whose light transmission and haze value of a transparent electric conduction substrate and a transparent 
electric conduction film are a base material or basis Itabe material ] with direct reading haze computer HGM-ZDP made from SUGA 
Examination Machine again, respectively by low RESUTA MCP-T400 by Mitsubishi Petrochemical Co., Ltd. Moreover, the surface roughness 
of a transparent conductivity substrate and a transparent electric conduction film was measured using surface roughness measurement machine 
surfboard COM 900A by Tokyo Seimitsu Co., Ltd. Moreover, the composition of the conventional transparent conductivity substrate used as 
this example and an example of comparison was shown in drawing 1 (a) and (b). 

[0027] lamination of a base material and a substrate member was performed using the rubber covered roll as two examples Itabe material, using 
respectively the ultraviolet-rays hardenability adhesives 2 shown in Table 1 considering the glass plate (the soda lime AS by Asahi Glass Co., 
Ltd. - thick - 1mm) as adhesives, and the transparent electric conduction substrate was manufactured by the same method as an example 1 
except the point of having made it hardening by performing UV irradiation after lamination from a base-material side Moreover, measurement 
of a light transmittance, a haze value, and surface electrical resistance was performed using the same measuring device as the case of an 
example 1, and the result was as being shown in Table 2. 

[0028] The transparent electric conduction substrate was manufactured by the same method as an example 1 using the aluminum plate which 
buffed as example 3 base material except the point which applied ITO transparent electric conduction ink with the wire bar of 0.1mm of wire 
sizes, and was dried for 10 minutes at 80 degrees C. Moreover, measurement of a light transmittance, a haze value, and surface electrical 
resistance was performed using the same measuring device as the case of an example 1, and the result was as being shown in Table 2. 
[0029] The transparent electric conduction substrate was manufactured by the same method as an example 1 except the point which applied 
transparent electric conduction ink with the wire bar of 0.1mm of wire sizes, using ATO superfines with a particle size of 0.03 micrometers as a 
material of example 4 transparent electric conduction ink. Moreover, a light transmittance, a haze value, and surface electrical resistance were 
performed using the same measuring device as the case of an example 1, and the result was as being shown in Table 2. 
[0030] the metal halide lamp after printing a transparent electric conduction film, applying overcoat liquid in the method of example 5 example 
1 and drying a base material ~ bottom illuminance of nitrogen atmosphere 150 mw/cm2 - with, the transparent electric conduction film and 
the overcoat layer were stiffened by carrying out UV irradiation for 10 seconds The base material and the substrate member were stuck with the 
thermosetting adhesives 3 (refer to Table 1) using the PET film which is not carrying out priming as an after [ hardening ] substrate member. 
This lamination applied adhesives 3 so that it might be set to 150 micrometers by wet thickness by the Dr. BURETO coat method on basis Itabe 
Itabe material, the base material was piled up with the substrate member so that an overcoat layer might interview after dryness for 10 minutes 
in 5 minutes at a room temperature and might interview a substrate member at 80 degrees C, and thermocompression bonding was carried out 
at the temperature of 80 degrees C, imposing the linear pressure force. After making the base material and substrate member which were stuck 
heat-harden in 120-degree-C 3 hours, it exfoliated, the base material was imprinted and the transparent conductivity substrate was 
manufactured. Moreover, measurement of a light transmittance, a haze value, and surface electrical resistance was performed using the same 
measuring device as the case of an example 1, and the result was as being shown in Table 2. 

[0031] Example 6ITO transparent electric conduction ink (X- 101) was applied with the wire bar of 0.1mm of wire sizes on the steel roll 
(diameter of 10cm) by which hard chrome plating was carried out, and it dried for 10 minutes at about 80 degrees C. Besides, the overcoat of 
the overcoat liquid 1 was carried out with the wire bar of 0.3mm of wire sizes, and it dried for 10 minutes at 50 degrees C for 5 minutes with 
the room temperature. They are illuminance about 150 mw/cm2 at a metal halide lamp lamination and after that to the steel roll to which the 
PET film which carried out priming as a substrate member was inserted into as shown between this steel roll and another steel roll which 
counters at drawing 2 , and transparent electric conduction ink and overcoat liquid were applied for this substrate member by linear pressure 
force 2 kg f/cm. With, it was made to harden and the ITO transparent electric conduction film was made to imprint from a steel roll to a 
substrate member. Measurement of a light transmittance, a haze value, and surface electrical resistance was performed using the same 
measuring device as the case of an example 1 about the transparent electric conduction substrate obtained in this way. The result was as being 
shown in Table 2. 

[0032] It dried, after making example 7ITO superfines into the filler and applying transparent electric conduction ink using ultraviolet-rays 
hardening resin as a binder on the PET film as a base material with the wire bar of 0. 1mm of wire sizes. Roll-press processing is performed by 
the linear pressure force of 200 kg f/cm using the steel roll by which hard chrome plating was carried out in this ITO transparent electric 
conduction film, and it is illuminance 150 mw/cm2 by the metal halide lamp in nitrogen atmosphere after that. With, ultraviolet-rays hardening 
was carried out for 20 seconds. On the transparent electric conduction film obtained in this way, with the doctor blade, the overcoat of the 
overcoat liquid 1 was carried out so that it might become 1 50 micrometers of wet thickness, and it dried for 10 minutes at 50 degrees C. It stuck 
after dryness with the PET film by which priming was carried out as a substrate member. If the point of not using adhesives for this lamination 
was removed, the transparent conductivity substrate was manufactured by the same method as an example 1. Moreover, the permeability of 
light, a haze value, and surface electrical resistance were performed using the same measuring device as the case of an example 1, and the 
result was as being shown in Table 2. 

[0033] It dried, after applying example 8 transparent electric conduction ink to the thickness of 3 micrometers on the PET film as a base 
material on a 270-mesh screen, and roll-press processing was carried out and the transparent conductivity substrate was manufactured by the 
same method as an example 7 except having carried out ultraviolet-rays hardening and having obtained the transparent electric conduction film. 
Moreover, a light transmittance, a haze value, and surface electrical resistance were performed using the same measuring device as the case of 
an example 1 , and the result was as being shown in Table 2. 
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[0034] Except for the point of having performed example 9 roll-press processing by the linear pressure force of 300 kg f/cm, the transparent 
conductivity substrate was manufactured by the same method as an example 8. Performing a light transmittance, a haze value, and surface 
electrical resistance using the same measuring device as the case of an example 1, the result was as being shown in Table 2. 
[0035] The transparent electric conduction ink (DXmade from northeast-ized **- 101) which made the organic solvent distribute ITO 
superfines with example 10 particle size of 0.03 micrometers was applied with the wire bar of 0.1mm of wire sizes on the polyimide film (75 
micrometers in a Kapton [ by Toray Industries E. I. du Pont de Nemours& Co. ] K type, thickness) as a base material, and it dried. After 
heating this for 30 minutes at 400 degrees C among the atmosphere, it calcinated for 25 minutes in nitrogen atmosphere. Next, the overcoat of 
the overcoat liquid 2 (refer to Table 1) which used the ultraviolet-rays hardenability resin on this was carried out so that wet thickness might be 
set to 50 micrometers by the doctor blade coat method, and it heated for 10 minutes at about 80 degrees C by far infrared rays, and the solvent 
was volatilized. This was stuck with the PET film (Dacron HP[ by Teijin, Ltd. ]- 7, a priming article) as a substrate member. Lamination was 
performed by linear pressure force 2 kg f/cm using the steel roll. An after [ lamination ] metal halide lamp is used and it is illuminance 150 
mw/cm2. With, after pasting up the PET film by which was made to carry out ultraviolet-rays hardening and priming was carried out as a 
substrate member in setting-time 15 seconds, the base material was exfoliated, the ITO electric conduction film was imprinted on basis Itabe 
material, and the transparent conductivity substrate was manufactured. Performing a light transmittance, a haze value, and surface electrical 
resistance using the same measuring device as the case of an example 1, the result was as being shown in Table 3. 

[0036] If the point which printed the transparent electric conduction ink (product X-101 made from northeast-ized **) which the liquid which 
dissolved the acrylic resin in the organic solvent was distributed, and obtained ITO superfines with example 1 1 particle size of 0.03 
micrometers with screen printing on the polyimide film as a base material so that thickness might be set to 3 micrometers in a 5cmx5cm size 
was removed, the transparent conductivity substrate was manufactured by the same method as an example 10. Performing measurement of a 
light transmittance, a haze value, and surface electrical resistance using the same measuring device as the case of an example 1, the result was 
as being shown in Table 3. In this case, since the measured value of surface electrical resistance is 40ohm/**, the specific resistance of a 
transparent electric conduction film serves as 40ohm/**x3xl0-4cm= 1.2x1 0-2 ohm-cm. 

[0037] The ITO electric conduction film calcinated by the same method as example 12 example 10 was imprinted using overcoat liquid 3 (refer 
to Table 1) to the glass plate (1mm in the soda lime AS by Asahi Glass Co., Ltd., thickness) as a substrate member, and the transparent 
conductivity substrate was manufactured. Performing a light transmittance, a haze value, and surface electrical resistance using the same 
measuring device as the case of an example 1, the result was as being shown in Table 3. 

[0038] The ITO electric conduction film calcinated by the same method as example 13 example 10 was imprinted on the PET film as a 
substrate member using overcoat liquid 4, and the transparent conductivity substrate was manufactured. Performing a light transmittance, a 
haze value, and surface electrical resistance using the same measuring device as the case of an example 1, the result was as being shown in 
Table 3. 

[0039] an example 14 - on the polyimide film as a base material beforehand heat-treated for 15 minutes at 500 degrees C among nitrogen 
atmosphere, it coated with the wire bar of 0.1mm of wire sizes, it continued for 30 minutes at 400 degrees C among the after [ dryness ] 
atmosphere, and ITO distribution liquid (DX-101) was calcinated for 15 minutes at 500 degrees C among nitrogen atmosphere It imprinted on 
the PET film which carried out priming of this as a substrate member by the same method as an example 10, and the transparent conductivity 
substrate was manufactured. Performing a light transmittance, a haze value, and surface electrical resistance using the same measuring device 
as an example 1, the result was as being shown in Table 3. 

[0040] After adding and diluting isophorone 2.5g in lOg (DX-101) of example 15ITO distribution liquid, the transparent conductivity substrate 
was manufactured by the same method as an example 13. Performing the light transmittance, a haze value, and surface electrical resistance 
using the same measuring device as an example 1, the result was as being shown in Table 3. 

[0041] Except for the point using the PET film which is not carrying out priming as one example Itabe material of comparison, the transparent 
conductivity substrate was manufactured by the same method as an example 1 . The manufactured transparent conductivity substrate was in the 
state where the electric conduction film and the overcoat layer are not completely imprinted from a base material to a substrate member. It is 
thought that this reason is because the adhesion force between an overcoat layer and a substrate member does not not much have a difference 
with the adhesion force between an overcoat layer and a base material. In addition, a light transmittance, a haze value, and surface electrical 
resistance were performed using the same measuring device as the case of an example 1, and the result was as being shown in Table 3. 
[0042] Table 1 (composition of overcoat liquid and adhesives) 
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[0043] Table 2 (paint film physical properties of the transparent electric conduction film obtained with a printing replica method) 
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0044] Table 3 (paint film physical properties of the transparent electric conduction film obtained with a printing replica method) 
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[0045] After applying the primary coating liquid 1 shown in example 16 table 4 to the soda lime glass (60mmxl20mmx3mm thickness) which 
is a base material with the wire bar of 0.1mm of wire sizes, by far infrared heating, it dried for 5 minutes and 50 degrees C of primary coating 
layers of 0.4 micrometers of thickness were formed. Next, on it, after applying the transparent electric conduction ink (DXmade from 
northeast-ized **- 101) which made the organic solvent distribute ITO superfines of 0.03 micrometers of mean particle diameters with the wire 
bar of 0.075mm of wire sizes, by far infrared heating, it dried for 5 minutes and 50 degrees C of transparent conductive layers of 2.0 
micrometers of thickness were formed. This was continuously heated for 15 minutes 550 degrees C among nitrogen gas 550 degrees C among 
the atmosphere for 1 hour. After drying for 5 minutes and carrying out desolventization of the 50 degrees C by the far infrared heating after 
applying the overcoat liquid 5 besides shown in Table 4, it stuck by the polyester film (1 lby Teijin, Ltd. P-7,100micrometer **) which is basis 
Itabe material and which carried out priming, and **** 10 Kgf7cm. After lamination, by the metal halide lamp, illuminance 150 mW/cm2 and 
after carrying out UV irradiation for 10 seconds and stiffening an overcoat layer, the soda lime glass of a base material was removed, the 
transparent conductive layer was imprinted to the basis Itabe material side, and the transparent conductivity substrate was obtained. As a black 
light, the same thing as the case of an example 1 was used. 

[0046] The light transmission, the haze value, and surface electrical resistance of the transparent conductivity substrate obtained by the imprint 
were measured, respectively. The result is shown in Table 5. Moreover, when the surface roughness of an example transparent conductivity 
substrate was measured, surface irregularity was 0.2 micrometers or less. In addition, on the occasion of these measurement, the same thing as 
having used in the example 1 was used. The thickness of the obtained transparent electric conduction film was measured with the transmission 
electron microscope. Consequently, it was observed that the coating layer has contracted by baking so that clearly from Table 5. 
[0047] The transparent transparent conductivity substrate was manufactured with the same material as an example 16, conditions, and the 
procedure except the point using the overcoat liquid 6 of Table 4 as example 17 overcoat liquid. It was as a result being shown in Table 5 using 
the measuring device as the case of an example 1 with same the light transmittance, haze value, and surface electrical resistance. 
[0048] After applying to the soda lime glass (75mmx75mmxlmm thickness) as a base material the primary coating liquid 2 shown in example 
18 table 4 with the wire bar of 0.1mm of wire sizes, it dried by far infrared heating and the film with a thickness of 0.4 micrometers was 
formed. This film was heat-treated for 10 minutes at 400 degrees C under nitrogen atmosphere, acrylic resin was carbonized, and the primary 
coating layer was formed. Next, on it, after applying the transparent electric conduction ink (DXmade from northeast-ized **- 101) which 
made the organic solvent distribute ITO superfines of 0.03 micrometers of mean particle diameters with the wire bar of 0.075mm of wire sizes, 
it was dried, and the transparent conductive layer of 2.0 micrometers of thickness was formed. The transparent conductivity substrate was 
obtained after this using the same material as an example 16, conditions, and the procedure. It was as a result being shown in Table 5 using the 
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measuring device as the case of an example 1 with same the light transmittance, haze value, and surface electrical resistance. 
[0049] The primary coating liquid 3 shown in example 19 table 4 on the low alkali glass (75mmx75mmxlmm thickness) as a base material It 
dried, after applying with the wire bar of 0.1mm of wire sizes, and the film with a thickness of about 0.04 micrometers was formed (since 
measurement thickness was very thin, thickness created the graph which shows the relation between the concentration of the resin in primary 
coating liquid, and the thickness of the film which should be formed, and read it in the graph.). After applying the transparent electric 
conduction ink (DXmade from northeast-ized **- 101) which made the organic solvent distribute ITO superfines of 0.03 micrometers of mean 
particle diameters with the wire bar of 0.075mm of wire sizes, it was dried on this film, and the transparent conductive layer of 2.0 micrometers 
of thickness was formed in it. This was continuously heated for 10 minutes 650 degrees C among nitrogen gas for 30 minutes 650 degrees C 
among the atmosphere. The transparent conductivity substrate was obtained after this using the same material as an example 16, conditions, 
and the procedure. It was as a result being shown in Table 5 using the measuring device as the case of an example 1 with same the light 
transmittance, haze value, and surface electrical resistance. 

[0050] Except for the point which does not form an example of comparison 2 primary coating layer, the transparent conductivity substrate was 
obtained using the same material as an example 16, conditions, and the procedure. It was as a result being shown in Table 5 using the 
measuring device as the case of an example 1 with same the light transmittance, haze value, and surface electrical resistance. 
[0051] Except for the point which does not form an example of comparison 3 primary coating layer, the transparent conductivity substrate was 
obtained using the same material as an example 17, conditions, and the procedure. It was as a result being shown in Table 5 using the 
measuring device as the case of an example 1 with same the light transmittance, haze value, and surface electrical resistance. 
[0052] After applying to the low alkali glass (75mmx75mmxlmm thickness) as a base material the primary coating liquid 4 shown in example 
of comparison 4 table 4 with the wire bar of 0.1mm of wire sizes, it was dried, and the film with a thickness of 0.4 micrometers was formed. 
After applying the transparent electric conduction ink (DXmade from northeast-ized **- 101) which made the organic solvent distribute ITO 
superfines of 0.03 micrometers of mean particle diameters with the wire bar of 0.075mm of wire sizes, it was dried on this film, and the 
transparent conductive layer of about 1.5 micrometers of thickness was formed in it. When this is calcinated for 30 minutes 650 degrees C 
among the atmosphere, the transparent conductive layer has exfoliated altogether from the base material 
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0054] Table 5 (paint film physical properties of the transparent electric conduction film obtained with the printing replica method) 
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[0055] 

[Effect of the Invention] According to this invention, by print processes, the transparent conductivity substrate which has the low resistance 
about [ which was not acquired ] 30ohms / ** and the outstanding optical property can be offered like ****. Moreover, since the smoothness of 
a transparent electric conduction film also improves remarkably, the transparent conductivity substrate also suitable for the use of which 
surface smooth nature is required can be obtained like liquid crystal equipment etc. 

[Translation done.] 
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